
DWR Water Quality Assessment Branch
Data Assessment Project

Purpose: Look at historic water quality conditions in the Delta.

Scoi2e:

15 Stations including American River, California Aqueduct at I-I.O. Banks, North Bay
Aqueduct at Barker Slough, Contra Costa Pumping Plant 1, Delta Menta Canal near the
intake, Sacramento River at Greenes Landing and/or Hood, Mallard Island, Natomas East
Main Drain, Rock Slough, Sacramento River at West Sacramento City Intake, Station 09
(Old River), and San Joaquin River at Vernalis and/or Mossdale.

5 ’Constituents’ including Br, EC, DOC, TOC, and SUVA.

Data Analysis:

Time Series Graphs

Seasonal Variation (Summer vs. Winter)
Hydrologic Variation (Wet vs. Dry)

Cumulative Probability Graphs
Monthly Summary Bar Graphs
Monthly Summary Scatter Plots

Summary Stastics
Statistics Showing Significance of Differences
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American River
Br EC DOC TOC SUVA

Cumu Probs X X X only 1 data point X
Wet vs. Dry Cumu Probs X X X only 1 data point X

Map
Monthly Comparison-Bar Chart X X X only 1 data point X

Stats-Summer vs. Winter X X X only 1 data point X
Stats-Wet vs. Dry X X X only 1 data point X

Stats-Summary Table
Time Series X X X only 1 data point X

Write-up

Banks
Br EC DOC TOC SUVA

Cumu Probs X X X . X X
Wet vs. Dry Cumu Probs X X X only wet data collected X

Map X X X X X
Monthly Comparison-Bar Chart X X X only wet data collected X

Stats-Summer vs. Winter X X X X X
Stats-Wet vs. Dry X X X only wet data collected X

Stats-Summary Table X X X X X
Time Series X X X X X

Write-up X X

Barker
Br EC DOC TOC SUVA

Cumu Probs X X X No data collected X
Wet vs. Dry Cumu Probs X X X No data collected X

Map
Monthly Comparison-Bar Chart X X X No data collected X

Stats-Summer vs. Winter X X X No data collected X
Stats-Wet vs, Dry X X X No data collected X

Stats-Summary Table
Time Series X X X No data collected X

Write-up

CCPI
Br EC DOC TOC SUVA

Cumu Probs X X X only 1 data point X
Wet vs. Dry Cumu Probs X X X only 1 data point X

Map
Monthly Comparison-Bar Chart X X X only 1 data point X

Stats-Summer vs. Winter X X X only 1 data point X
Stats~Wet vs. Dry X X X only 1 data point X

Stats-Summary Table
Time Series X X X only 1 data point X

Write-up

DMC
Br EC DOC TOC SUVA

Cumu Probs X X X X X
Wet vs. Dry Cumu Probs X X X only wet data collected X
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,    Map
Monthly Comparison-Bar Chart X X X only wet data collected X

Stats-Summer vs. Winter X X X X X
Stats-Wet vs. Dry X X X only wet data collected X

Stats-Summary Table
Time Sedes X X X X X

Write-up

Greene’s Landin~IHood
Br      EC     DOC             TOC            SUVA

Cumu Probs X X X X X
Wet vs. Dry Cumu Probs X X X 1 pt in dry year, rest are wet X

Map
Monthly Comparison-Bar Chart X X X 1 pt in dry year, rest are wet X

Stats-Summer vs. Winter X X X X X
Stats-Wet vs. Dry X X X 1 pt in dry year, rest are wet X

Stats-Summary Table X X X 1 pt in dry year, rest are wet X
Time Series X X X X X

Write-up X X

Mallard
Br EC DOC TOC SUVA

Cumu Probs X X X no data collected X
Wet vs. Dry Cumu Probs X X X no data collected X

Map no data collected
Monthly Comparison-Bar Chart X X X no data collected X

Stats-Summer vs. Winter X X X no data collected X
Stats-Wet vs. Dry X X X no data collected X

Stats-Summary Table no data collected
Time Series X X X no data collected X

Write-up no data collected

Natomas (all data only collected in the wet years)
Br EC DOC TOC SUVA

Cumu Probs X X X only 1 data point X
Wet vs. Dry Cumu Probs X ~ X X only 1 data point X

Map
Monthly Comparison-Bar Chart no graphs-wet data only only 1 data point

Stats-Summer vs. Winter X X X only 1 data point X
Stats-Wet vs. Dry wet data only only 1 data point

Stats-Summary Table
Time Series X X X only 1 data point X

Write-up

Rock Slou~lh
Br       EC     DOC             TOC             SUVA

Cumu Probs X X X No data collected X
Wet vs. Dry Cumu Probs X X X No data collected X

Map
Monthly Comparison-Bar Chart X X X No data collected X

Stats-Summer vs. Winter X X X No data collected X
Stats-Wet vs. Dry X X X ~No data collected X
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¯ Stats~Summar~ Table
Time Series X X X No data collected X

Write-up

SacWSac
Br EC DOC TOC SUVA

Cumu Probs X X X only 1 data point X
Wet vs. Dry Cumu Probs X X X only 1 data point X

Map
Monthly Comparison-Bar Chart X X X only 1 data point X

Stats-Summer vs. Winter X X X only I data point X
Stats-Wet vs. Dry X X X only 1 data point X

Stats-Summary Table X X X only 1 data point X
Time Series X X X only 1 data point X

Write-up X X

Station 9
Br EC DOG TOC SUVA

Cumu Probs X X X X X
Wet vs. Dry Cumu Probs X X X only wet data collected X

Map
Monthly Comparison-Bar Chart X X X only wet data collected X

Stats-Summer vs. Winter X X X X X
Stats-Wet vs. Dry X X X only wet data collected X

Stats-Summary Table
Time Sedes X X X X X

Write-up

Vernalis/Mossdale
Br EC DOC TOC SUVA

Cumu Probs X X X X X
Wet vs. Dry Cumu Probs X X X, No dry or winter data collected X

Map
Monthly Comparison-Bar Chart X X X No dry or winter data collected X

Stats-Summer vs. Winter X X X No dry or winter data collected X
Stats-Wet vs. Dry X X X No dry or winter data collected X

Stats-Summary Table X X X No dry or winter data collected X
Time Sedes X X X X X

Write-up X X
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American River at Fairbaim w’rP-Summary Table (9/22/99)
Summer vs. Winter

Season Type

Summer Winter

Bromide fTotal! *< DL 0.016 0.016 0.000 37 *< DL *< DL *< DL na 40

Organic Carbon (DOC) 1.10 2.70 1.63 0.37 55 1.00 4.30 1.89 0.55 84

Or~tanic Carbon/TOC! 1.40 1.40 1.40 0.00 1 ns ns ns ns ns

* <DL= Less than the detection limit

Summer = May-Oct

Winter = Nov-Apr

ns= not sampled

na = not analyzed

American River at Fairbaim WTP-Summary Table (9/22/99)
Wet vs. Dry

° <DL= Less than the detection limit

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types

ns= not sampled

na = not analyzed
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B~nks-Su, mmary Table (8/20/99)
Summer vs. Winter

Sea~on Type                                  .,,
Summer Winter

Bromide ~Total) 0.035 0.570 0.247 0.1~ ~ 0.~ 0.~ 0.~ 0.1~ 78

~Organic Car~n (DOC) 1.70 4.~ 3.31 0.~ 87 1

Organic Car~n ~TOC~ 2.70 3.91 3.~ 0.~ 11 3.~    5.~    4.~    0.70 14

Summer = May-Oct

Winter = Nov-Apr

Banks-Summary Table (8/20/99)
Wet vs. Dry

Year Type

Dry Wet

Parameter              i~;.’!’.10iJhi!~’!~"!:~. ’;i:..-:!::~A~:i:,i:’i~!:.i! ~ StdDe~: . N    Min:i: ::::M~ " ~!iAvg.:~ .iStdD~ !;i iN :i:!:

Bromide (Total)            0.080 0.640     0.348     0.150    83    0.035 0.530 0.152 0.121    79

Organic Carbon (DOC) 1.60 8.40 3.84 1.15 115 1.70 10.50 4.19 1.97 52

Oroanic Carbon (TOC) not sampled 2.70 5.20 3.87 0.82 25

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types
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Barker SI/NBA-Summary Table (9122/99)
Summer vs. Winter

Season Type

Summer Winter

i Bromide ITotal! 0.020 0.110 0.050 0.020 59 *< DL 0.110 0.048 0.023 45

Organic Carbon (DOC) 2.~ 17.~ 4.38 1 .~ 74 2.~ ~.~ 7.~ 4.~ ~

Organic Carbon ~TOC~ ns ns ns ns ns ns ns ns ns ns

* <DL= Less than the detection limit

Summer = May-Oct

Winter = Nov-Apr

ns= not sampled

Barker SI/NBA-Summary Table (9/22/99)
Wet vs. Dry

Year Type

Wet

Bromide (Total! 0.010 0.110 0.053 0.021     45 *< DL 0.100 0.050 0.020 58

Organic Carbon (DOC) 2.90 18.00 4.91 2.84 61 2.80 23.50 6.07 3.80 67

Or~anio Carbon (TOG/ ns ns ns ns , ns ns ns ns ns ns
....................................................... :~iiiiii~ i~li~: ~:’:~:~:~:::~:~~:~

* <DL= Less than the detection limit

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types

ns= not sampled
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Centre Costa Pumping Plant No. 1-Summary Table (9122/99)
Summer vs. Winter

* <DL= Less than the detection limit

Summer = May-Oct

Winter = Nov-Apr

ns= not sampled

Centre Costa Pumping Plant No. 1-Summary Table (9122/99)
Wet vs. Dry

Year Type

............... !~ ...................................... Wet .

Bromide/Total) 0.08 0.77 0.400 0.220 30 0.030 0.800 0.210 0.210 58

Organic Carbon (DOC) 2.3 6.7 3.62 1.08 30 2.30 9.10 3.88 1.74 58

Organic Carbon/TOC) ns ns ns ns ns 2.70 2.70 2.70 0.00 1

* <DL= Less than the detection limit
~Vet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types

ns= not sampled
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Delta Mendota Canal-Summary Table (9/22/99)
Summer vs. Winter

Season Type

Summer Winter

Parameter

Bromide ITotalI 0.047 0.590 0.270 0.150 80 0.030 0.620 0.240 0.170 74

Organic Car~n (DOC) 2.10 5.40 3.32 0.~ 87 1 .~ 11 .~ 4.~ 1.75 80

!Organic Car~n ~TOC~ ~ 2.~ 3.20 3.~ 0.16 6 3.~ 6.~ 4.73 0.~ 11

.............................

Summer = May-Oct

Winter = Nov-Apt

Delta Mendota Canal-Summary Table (9122/99)
Wet vs. Dry

Year Type

Wet

Bromide ITotal) 0.07 0.62 0.350 0.140 82 0.03 0.5 0.150 0.110 72

Organic Carbon (DOC) 1.9 ’ 9:4 3.84 1.16 114 2.30 11.00 4.04 1.89 53

Organic Carbon ~TOC) ns ns ns ns ns 2.80 6.50 4.13 1.13 17

SUVP~=.’=;I!~ : ::: :;.: .=., ,...r. ~1.62: 3.90: ,,3.06 0.42 77 "2:44 ....

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types

ns= not sampled
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~reene’sl~ood-,%umrnary 3"ab|e (8118199)
Summer vs. Winter

Season Type

Summer Winter .

Bromide/Total! *< DL 0.060 0.014 0.011 93 *<DL 0.090 0.017 0.016 75

Organic Carbon (DOC) 1.19 4.90 1.80 0.38 138 1.35 5.70 2.58 0.97 167

Or~lanic Carbon/TOC~) 1.30 4.06 1.83 0.57 22 1.46 4.18 2.44 0.78 34

<DL= Less than the detection limit

Summer = May-Oct

Winter = Nov-Apt

*For bromide, all non-detects were counted as 0.001 in the average calculations.

Greene’s/Hood-Surnmary Statistics (8/18/99)
Wet vs. Dry

Year Type

Dry :~. .............................. Wet

Parameter

Bromide ~Total~ *<DL 0.~0 0.021 0.011        61 *<DL 0.0~ 0.012 0.014 107

Organic Carbon (DOC) 1 .~ 5.70 2.28 0.93 104 1.19 5.60 2.21 0.81 201

Organic Carbon (TOG) not ~mpled not sampled not ~mpl~ not ~mpl~ not sampl~i 1.30 4.18 2.20 0.76 56

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types

"For bromide, all non-detects were counted as 0.001 in the average calculations.
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Mallard Island-Summary Table (9122/99)
Summer vs. Winter

Season Type

Summer Winter

Bromide ITotal) 0.020 20.400 8.240 5.910 75 0.030 22.600 6.810 7.110 62

Or~lanic Carbon (DOC) 0.80 4.50 2.40 0.58 91 1.40 11.00 3.03 1.40 82

Organic Carbon (TOC~ ns ns ns /        ns ns ns ns ns ns ns

Summer = May-Oct

Winter = Nov-Apr

ns= not sampled

Mallard Island-Summary Table (9/22/99)
Wet vs. Dry

Year Type

We~

Bromide ITotal) 0.22 22.6 10.730 5.480 79 0.02 18.2 3.310 5.210 58

_O_ rganic Carbon (DOC) 0.8 11 2.69 1.1 2 115 1.50 5.70 2.70 1.06 58

, ,O,r~anic Carbon/TOCI ns ns ns ns ns ns ns ns ns ns

Wet = Combination of data from above normal and wet year. types

Dry = Combination of data from dry and critical year types

ns= not sampled
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Natomas-Summary Table (9/23/99)
Summer vs. Winter

Season Type

Summer ¯ VV’mter

Bromide tTotall 0.029 0.100 0.060 0.030 5 0.028 0.100 0.060 0.030 6

Organic Carbon (DOC) 4.90 8.50 5.32 0.70 5 5.20 8.50 6.30 1.1 6 6

Organic Carbon ITOCI 5.30 5.30 5.30 0.(30 1 ns ns ns ns ns

Summer = May-Oct

Winter = Nov-Apt

ns= not sampled

Natomas-Summary Table (9/23/99)
Wet vs. Dry

Year Type

............. " :,~i’iii-:’~ ........... --.~:-~i.~ii:i:~ii " ......... ~..!~ ................ Wet

Bromide t~Total) ns ns ns ns ns 0.028 0.1 0.060 0.030 11

Or~ani~ Carbon (DOC) ns ns ns ns ns 4.~ 8.~ 5.~ 1 .~ 11

Organic Carbon (TOC) ns ns ns ns ns 5.~ 5.30 5.~ 0.~ 1

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types

ns= not sampled
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Rock SI-Summary Table (9/23/99)
Summer vs. Winter

Season Type

Summer Winter

Bromide tTotal) 0.040 0.800 0.460 0.190 49 0.040 0.910 0.430 0.320 31

Organic Carbon (DOC) 2.10 4~00 2.73 0.41 62 1.10 9.20 3.93 1.36 49

Organic Carbon/TOC! ns ns ns ns ns ns ns ns ns ns

................................... ’;:~!~X ~;~,~;; ..........................................................

Summer = May-Oct

Winter = Nov-Apr

ns= not sampled

Rock SI-Summary Table (9/23/99)

Wet vs. Dry

Year Type

Dry Wet

Parameter

!~[?m!de. !Total/ ................ 0.08 0.91 0.480 0.230
7~

0.04 0.7 0.210 0.260 10

Organic Carbon (DOC) 1.1 6.7 3.20 0.92 101 2.30 9.20 3.86 2.36 10

Organic Carbon ~’I’OC) ns ns ns ns ns ns ns ns ns ns

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types

ns= not sampled
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SacWSac Intake (8118199)
Summer vs. Winter

Season Type

Summer Winter

Bromide (~Total~ "<DL 0.060 0.013 , 0.020 27 "<DL 0.070 0.016 0.020 24

Organic Carbon (00(3) 1.10 2.10 1.50 0.20 29 1.20 16.30 2.87 2.34 39

"*Or~lanic Carbon ~1"OC1

*For bromide, all non-detects were counted as 0.001 in the average calculations.

Summer = May-Oct

Winter = Nov-Apr

¯ **Only one data point for TOC

SacWSac Intake (8/18/99)
Wet vs. Dry

Year Type

Wet

Bromide ~otal~ 0.010 0.~0 0.0~ ’ 0.020 7 *~DL 0.070 0.011         0.010 ~

Organic Carbon (D~) 1.30 1.80 1.50 0.16 7 1.11 16.~ 2.~ 1 .~ 61

Organic Carbon ~OC~ not ~mpled ~ ~1~

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types

=For bromide, all non-detects were counted as 0.001 in the average caloutations.

=*Only one data point for TOC
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Station 9-Summary Table (9/23/99)
Summer vs. Winter

Season Type

Summer Winter

Parameter .... iMin    ;M~tx ::=. i:::;:’::’~i!i!i~,~ii;;iiiii~i~ !ili~[~i~ii! i~!=.i:’ii~i:iiiill ii!;,iMidl;i!i; :!’:!’!!!~i: :!!~:=:;,..Avg~:;:i .....~"" ":i~l~:: : : .....

Bromide ~Total~ 0.~0 0,610 0.~ 0.I~ 62 0.0~ 0,~0 0.~ 0.250
~~ :~:~...~ ~ .......................................................................

Organic Carbon (DOC) 2.~ 4.20 3.03 0.~ 67 2.~ 11 .~ 4.~ 1.82 49

Organic Car~n ~TOC~ 2.~ 3.54 2.~ 0.39 9 2.~ 9.~ 5.17 " 2.70 5

Summer = May-Oct

Winter = Nov-Apr

Station 9-Summary Table (9/23/99)
Wet vs. Dry

Year Type

Dr~ ~
Wet

Bromide/Total) 0.07 0.77 0.420 0.180 60 0.02 0.55 0.140 0.140 47

Organic Carbon (DOC) 2.4 7.1 3,66 1.06 61 2.3 11 3.93 1.90 55

Or~lanic Carbon ITOCI ns ns ns ns ns 2.40 9.84 3.74 1.88 14

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types
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VernalislMossdale-Summary Table (8/18/99)
Summer vs. Winter

Season Type

Summer Winter

Bromide ~otal~ 0.029 0.650 0.2~ 0.1~ 92 0.020 0.~

Organic Oaten (DOC~ 2.10 8.~ 3.22 0.~ 117 1.~ 1 I.~ 4.10 1.~ 117

Organic Car~n ~OC~ 2.40 3.~ 2.~ 0.~ 5 not ~mp~ n~ ~mpl~ ~ =mpl~ not ~mpl~ not ~mpl~

Summer = May-Oct

Winter = NovoApr

Vernalis/Mossdale-Summary Table (8/18/99)
Wet vs. Dry

Year Type

Dry                                                          Wet

Bromide ~olal~ 0.~0 0.650 ¯ 0.410 0.120 67 0.020 0.~0 0.170 0.1~ 115

i rr" , n ,, t,t"~l. "~w~’~ ~ ~ ~ ............................................ " -"-’"’- ............................

Organic Ca~on ~OC) 2.~ 4.20 3.~ 1.16 120 2.~ 3.~ 3.~ 1 .~ 114

Organic Cain ~OC~ not ~mpl~ not ~mpl~ not ~mpl~ not ~mpl~ n~ ~mpl~ 2.~ 3.~ 2.~ 0.~ 5

Wet = Combination of data from above normal and wet year types

Dry = Combination of data from dry and critical year types
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Rock Slough--Average Monthly Bromide Concentrations (mglL) +1 std. dev.--Wet Vs. Dry ~o
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Figure__. Cumulative Probability Distribution of Bromide (mg/L) at Banks Pumping Plant ~
(1/90 to 9/98) ° "’
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